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The genus *Saracha* Ruiz & Pav. (Solanaceae) comprises two species of sometimes armed shrubs and small trees, with subcoriaceous to coriaceous leaves, pendant campanulate to tubular flowers, and fruits that blacken when mature. The species are distributed from Venezuela to Bolivia from 2200 to 4500 m.a.s.l. ([@B1], [@B41]). Some authors have postulated that the flowers of *Saracha* are entomophilous ([@B9], [@B22]), but field observations indicate that at least one species, *S. quitensis* (Hook.) Miers, is pollinated by hummingbirds ([@B1], [@B44]).

Despite its small size, *Saracha* presents a complex taxonomic history. In [@B38], Ruiz and Pavón established the genus *Saracha* in their *Florae Peruvianae et Chilensis Prodromus*, without describing any species or designating any type specimen. They presented only the generic description and an illustration. However, both match *Saracha punctata* Ruiz & Pav., which was described in the second volume of the *Flora Peruviana et Chilensis* ([@B39]). Therefore, according to Art. 40.3 of the International Code of Nomenclature ([@B26]), *Saracha punctata* should be considered as the type species of the genus, as previously indicated by other authors ([@B18], [@B29], [@B35]). In the second volume, Ruiz and Pavón ([@B39]) also described four new species, *Saracha biflora* Ruiz & Pav., *Saracha contorta* Ruiz & Pav., *Saracha dentata* Ruiz & Pav. and *Saracha procumbens* (Cav.) Ruiz & Pav., the latter four are now unanimously considered within the genus *Jaltomata* Schltdl. ([@B3], [@B13], [@B17], [@B34], [@B32], [@B33]).

Years later, [@B27] identified two groups within *Saracha*, one comprising shrub and tree species with campanulate flowers and the other comprising herbaceous species with rotate flowers. In 1848, he created a new genus (*Poecilochroma* Miers) for the first group, using *Saracha punctata* as the type. He described five new species of *Poecilochroma*, and transferred *Lycium quitense* Hook. to *Poecilochroma quitensis* (Hook.) Miers. For the second group, [@B28] created an amended description of *Saracha*, together with the description of ten new species and a list of previously published species.

Due to the type chosen for *Poecilochroma*, Miers had created a superfluous genus which therefore had to be rejected (Art. 52.1 of the International Code of Nomenclature; [@B26]). In subsequent work, [@B29] identified his error and transferred of all recognized species in *Poecilochroma* to *Saracha*. Nevertheless, the problematic circumscriptions of the genera *Saracha* and *Poecilochroma* sensu [@B27], [@B28]) were widely used in subsequent studies ([@B15], [@B2], [@B24], [@B28], [@B45], [@B46]), although these circumscriptions were disputed by some authors ([@B23], [@B24], [@B35]).

The nomenclatural confusion was clarified by [@B17], who restored the genus *Jaltomata*, corresponding to *Saracha* sensu [@B28]. Further, [@B18] discussed the typification of *Saracha* and reduced *Poecilochroma* to a synonym. These new re-circumscriptions of the genera *Saracha* and *Jaltomata* have been accepted and continue to be used in treatments of Solanaceae ([@B1], [@B11], [@B20], [@B31]). Currently, the names registered in *Saracha*, most of which were published by [@B28], [@B29]) and [@B4], [@B5], [@B6], [@B7], [@B8]), have become synonyms of the two accepted species of *Saracha* or transferred to *Jaltomata* ([@B1], [@B31]). The most recent treatment of *Saracha* ([@B1]) recognized only two species, *S. punctata* and *S. quitensis*, although the former is divided among three subspecies.

Recent phylogenetic studies have clarified the evolutionary history of *Saracha*. The genus falls within the fleshy-fruited subfamily Solanoideae, but is distantly related to *Jaltomata* ([@B36], [@B37]). Indeed, the closest relatives to *Saracha* belong to the genera *Acnistus* Schott, *Dunalia* Kunth, *Eriolarynx* (Hunz.) Hunz., *Iochroma* Benth. and *Vassobia* Rusby. Together, these six genera comprise the subtribe Iochrominae (Miers) Hunz., which along with the subtribes Physalinae (Miers) Hunz. and Withaninae Bohs & Olmstead form the tribe Physaleae sensu [@B36], [@B37]). *Saracha* species do not form a monophyletic group due to the nested placement of *Dunalia solanacea* Kunth, a species which differs dramatically in form from *Saracha* ([@B41], [@B10]). Nonetheless, like *Saracha*, *D. solanacea* is restricted to the Andes and produces black fruits (unlike the remaining species of Iochrominae).

During botanical collections carried out in the Department of Ayacucho as part of the "Inventario Nacional Forestal-Ecozona Sierra" in 2015, individuals were collected with clear affinities to the genus *Saracha*. After molecular phylogenetic analysis and the review of additional material across Peru, these individuals have been recognized as a distinct undescribed species. In this article, we provide a complete description of this new species, along with ecological information and a revised identification key for the genus.
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The description was made through examination of herbarium specimens deposited in COLO, F, HSP, MO, MOL and USM (acronyms according to the Index Herbariorum, <http://sweetgum.nybg.org/science/ih/>), and notes taken during the study of individuals in the field. Conservation status was assigned using IUCN criteria ([@B21]), combining field information, bibliographic data on habitat and geographic distribution based on herbarium specimens.

For molecular phylogenetic analysis, genomic DNA was extracted from silica-dried plant material (*S. Smith & R. Fernandez 594*) using the CTAB method ([@B14]). We amplified and sequenced three gene regions: *LEAFY* intron II, exons 2 through 9 of the granule-bound starch synthase gene (*waxy*), and the internal transcribed spacer (ITS), following protocols described in [@B41]. The sequences were edited and aligned to Iochrominae sequences from previous studies (e.g., [@B10]) using MacClade 4.0 ([@B25]). The Genbank numbers for *Saracha andina* sequences are [KY172040](KY172040) (*LFY*), [KY172039](KY172039) (*waxy*) and [KY172041](KY172041) (ITS). The phylogenetic placement of *S. andina* was inferred using maximum-likelihood analysis of the combined dataset in raxML 7.0.4 ([@B42]). We carried out model selection with likelihood ratio test in PAUP 4.0b10 ([@B43]) and compared the following models: JC, K2P, HKY, GTR and GTR+ Γ. We conducted a partitioned likelihood search in raxML using the best model (GTR+ Γ) and completed 100 bootstrap replicates to estimate support.
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### 

*Saracha andina affine S. punctata Ruiz & Pav*., *sed foliis coriaceus parvus, corolla tubularis et bacca ovoideus differt.*

### Type.

**PERÚ. Ayacucho**: Prov. Lucanas, Dist. Ocaña, Centro Poblado San José de Tomate \[CP Pachaca\] -- Sector Palca, 14°18\'12.9\"S, 74°45\'33.11\"W, 3700 m, 26 Jun 2015 (fl, fr), *E. Pariente, R. Fernandez & L. Ríos 110* (holotype MOL; isotypes MOL, USM, HSP).

### Description.

Shrub to 2.5 m tall, widely branched from the base; younger stems, petioles and flowers pubescent with unbranched trichomes; older stems cylindrical, to 5 cm in diameter, finely striated, ash-colored; younger stems circular in cross section, 3--4.5 mm in diameter, dark, densely pubescent; internode 3--8 mm long; spines 0.9--1.5 cm long, 0.5--ca. 1 mm in diameter at the base. Leaves simple, alternate and spirally arranged, rarely geminate; petiole 2--3 (--5) mm long, planoconvex and slightly grooved, light green, moderately pubescent, but more densely so in the basal part; leaf blades (1.2--) 1.6--2.3 (--2.7) cm long, 0.6--1.4 cm wide, coriaceous, shiny, oblong to broadly elliptic, sometimes oblong-obovate, the apex obtuse, the base acute-attenuate, the margin entire and slightly revolute when dry, the adaxial surface dark green and glabrous, the abaxial surface light green with dispersed unbranched trichomes on the midrib, leaf blades concolorous when dry, the venation brochidodromus, inconspicuous, with (4--) 5--6 secondary veins. Inflorescences terminal or axillary, fascicled, with 1--2 flowers; buds ellipsoid, green with purple spots, densely pubescent. Flowers pendulous, hermaphroditic, actinomorphic; pedicels moderately pubescent, 23--27 mm long, 1--1.5 mm in diameter, green to dark purple; calyx narrowly campanulate, green to dark purple, 8.5--9.5 mm long, 4--5 mm wide, the outer surface moderately pubescent, the inner surface glabrous to minutely puberulent, the lobes 5, acute, 2--2.5 mm long, 3--3.5 mm wide, tomentose at the apex; corolla tubular, yellow at anthesis, sometimes tinged blue or purple, 25--35 mm long, 8--10 mm in diameter, the base slightly narrowed, 4--6 mm in diameter, the inner surface pubescent at the base, the outer surface densely pubescent with uniformly dispersed unbranched trichomes, the lobes 5, acute, 2--2.4 mm long, 4--6 mm wide; stamens 5, equal, filaments, white, flattened, adnate to the base of the corolla, 25--28 mm long, densely pubescent at the base, becoming glabrous at the apex; anthers oblong, 4.5--5.5 mm long, 2--3 mm wide, basifixed, with longitudinal dehiscence, the connective 4--4.5 mm long; ovary conical and glabrous, 3--3.5 mm long, 2--2.5 mm in diameter at the base; style glabrous, 17.5--18 mm long, ca. 0.5 mm wide; stigma clavate, 0.5 mm long, ca. 0.7 mm wide. Fruit a berry, ovoid and apiculate, black at maturity, 10--13 mm long, 7--8 mm in diameter, the tip 1--1.5 mm long; fruiting calyx slightly accrescent, 5--7 mm long; fruiting pedicels puberulent to moderately pubescent. Seeds not seen.

### Distribution and habitat.

*Saracha andina* is a shrub endemic to the scrub and relict forests in the central Andes of Peru (Depts. Ayacucho, Huancavelica and Lima) at over 3500 to 4000 m in elevation (Fig. [2](#F2){ref-type="fig"}). *Saracha andina* grows in stony areas, on slight to moderate slopes, and near creeks. Populations of this species in the Ayacucho region have been recorded to occur in relict forest with a maximum height from 4 to 5 meters dominated by *Polylepis microphylla* (Wedd.) Bitter and accompanied by *Escallonia myrtilloides* L.f., sharing the understory with *Berberis lutea* Ruiz & Pav. and *Hesperomeles obtusifolia* (Pers.) Lindl.

### Ecology.

Flowering and fruiting from June to September. Characteristics of the flower suggest pollination by hummingbirds ([@B16]). In the forest where *S. andina* was collected, we observed hummingbirds such as *Metallura phoebe* and *Oreotrochilus estella*, common species in relict forests of "Queñuales" ([@B40]). These birds may be pollinators of this new species.

### Common name and uses.

In Pachaca (Dept. Ayacucho) it is commonly known as "checc-ches" in where the native people mention that strong and straight branches had been used for yarning wool (pers. comm.).

### Conservation status.

According to the IUCN Red List Categories ([@B21]), *S. andina* is classified as Endangered \[EN (B1biii)\]. The extent of occupancy is estimated to be less than 1,000 sqkm. Furthermore, no population of *S. andina* currently grows in any protected area and the relict forests where it lives have been reduced as result of increasing anthropogenic pressure. In this context, *S. andina* populations are highly susceptible to processes of fragmentation and degradation in short term.

### Additional specimens examined.

**PERÚ. Ayacucho, Prov. Lucanas, Dist. Ocaña**: Centro Poblado de Pachaca, Sector Palca, 14°18\'12.9\"S, 74°45\'33.11\"W, 3700 m, 26 Jun 2015 (fl, fr), *R. Fernandez et al. 973* (HSP, MOL); Carretera Palpa-Laramate-Pachaca, ca. 3 km past Pachaca toward el puno, 14°18\'12.06\"S, 74°45\'33.08\"W, 3750 m, 09 Jul 2016 (fl), *S. Smith & R. Fernandez 594* (COLO, F, MO, USM); **Huancavelica, Prov. Huaytará, Dist. Huaytará**: Ruinas de Incahuasi, 13°34\'25.77\"S, 75°15\'14.33\"W, 3798 m, 15 Aug 2014 (fl, fr), *P. Gonzáles et al. 3385* (USM); Carretera Los Libertadores, km. 130, pasando el puente Yuraccasa, 13°34\'53.07\"S, 75°16\'42.96\"W, 3800--3850 m, 26 Jun 2001 (fl), *J. Roque & C. Arana 3309* (USM); Puente Mollepallana on road Pisco-Ayacucho, 3900--4000 m, 29 Sep 1997 (fl), *M. Weigend & H. Forther 97/604* (USM); **Lima, Prov. Canta**: Acacay, cerca a Huacoy, 29 Jul 1960 (fl), *C. Acleto 207* (USM); Ruta Canta-Obrajillo-Huacos, catarata Ongongoy, ca. 2 km NE de Huacos, 11°23\'57.41\"S, 76°36\'11.70\"W, 3900 m, 11 Jul 2016 (fl), *S. Smith 596* (COLO, MO, MOL, USM); Lachaqui, cuesta de Yacanhuana, 3800 m, 27 Mar 1973 (fl), *G. Vilcapoma 188* (MOL, USM); Lachaqui, camino a Quinana, 3900 m, 02 Feb 1979 (fl), *G. Vilcapoma 302* (MOL, USM); Huacos, catarata de Ongongoy, 3500 m, 09 Sep 2001 (fl), *G. Vilcapoma 5564* (MOL, USM).

### Discussion.

*Saracha andina* differs from other species of the genus in its small oblong to broadly elliptic leaves 12--27 × 6--14 mm with inconspicuous nerves and tubular flowers 33.5--35 mm long. In contrast, *S. punctata* has elliptic leaves 20--150 × 8--60 mm and widely campanulate flowers, and *S. quitensis* has shorter tubular to infundibuliform flowers 12--26 mm long (Figure [3](#F3){ref-type="fig"}). Among other members of the subtribe Iochrominae sensu [@B36], [@B37]), *S. andina* is perhaps most easily confused with species of *Dunalia*, many of which have tubular flowers of similar length and the plants are spiny (see discussion in [@B12]). Nonetheless, species of *Dunalia* have a diagnostic pair of appendages on either side of the filament base ("stapet") ([@B19], [@B20]), and sometimes the leaves clustered on short shoots but they lack the conspicuous coriaceous leaves of *Saracha*.

![*Saracha andina*. **A** Flowering branch **B** Flower in anthesis **C** Open corolla with the stamens **D** Gynoecium. From *E. Pariente et al. 110* (MOL). Drawing by Eli Pariente.](phytokeys-85-031-g001){#F1}

![Distribution map of *Saracha andina*.](phytokeys-85-031-g002){#F2}

![*Saracha* species. **A** *Saracha punctata* (*R. Fernandez et al. 260*; MOL) **B** *Saracha quitensis* (*S. Smith 257*; MO) **C** *Saracha andina* (*P. Gonzáles et al. 3385*; USM) **D** *Saracha andina* (*R. Fernandez et al. 973*; MOL) **E** *Saracha punctata* (*R. Fernandez 998*; MOL) **F** *Saracha quitensis* (*S. Smith 257*; MO) **G** *Saracha andina* (*R. Fernandez et al. 973*; MOL). Photos by: **A, D, E, G** Robin Fernandez; **B, F** Stacey Smith; **C** Paul Gonzáles.](phytokeys-85-031-g003){#F3}

![Maximum likelihood phylogeny of Iochrominae (sensu Smith & Baum, 2006) showing placement of *Saracha andina*. The outgroups (*Physalis peruviana*, *Leucophysalis grandiflora*, *Witheringia solanacea*, *Tubocapsicum anomalum*, *Cuatresia colombiana*, and *Larnax sachapapa*) have been pruned from the tree. Bootstrap support (\>70%) is indicated.](phytokeys-85-031-g004){#F4}

Key to the species of *Saracha*, expanded from [@B1] {#SECID0EIAAG}
----------------------------------------------------

  ---- -------------------------------------------------------------------------------------------------------------------------------------------------- --------------------
  1    Corolla broadly campanulate, mainly yellow or yellow green, usually purple or brown spotted; leaves subcoriaceous, 20--150 mm long                 ***S. punctata***
  --   Corolla tubular to tubular-infundibuliform, purple or yellow, sometimes with purple spots or tinges; leaves coriaceous, 10--90 mm long             **2**
  2    Inflorescences with 4--10 flowers; corolla tubular-infundibuliform, 12--26 mm long; leaves 10--90 mm long; fruits globose with glabrous pedicels   ***S. quitensis***
  --   Inflorescences with 1--2 flowers; corolla tubular, 25--35 mm long; leaves 12--27 mm long; fruits ovoid with puberulent to pubescent pedicels       ***S. andina***
  ---- -------------------------------------------------------------------------------------------------------------------------------------------------- --------------------

The maximum likelihood phylogenetic analysis places *S. andina* together with the other members of *Saracha* with high bootstrap support (91%, Figure [4](#F4){ref-type="fig"}). As in previous analyses ([@B41], [@B10]), *Saracha* is allied with *Dunalia*, *Eriolaryx* and *Vassobia*, all of which are distributed principally in the Andes of South America. *Dunalia solanacea* remains nested within *Saracha*, a placement supported by its black fruits, which are present in *Saracha* but absent in other *Dunalia* species ([@B41]). Overall, these molecular results are consistent with the placement of *S. andina* in the genus *Saracha*.
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